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CHAPTER 1: INTRODUCTION  
 
The Breast Crawl is a telling demonstration of the bond that a newborn has with its 
mother. Immediately following the delivery of the baby, the delivering Obstetrician and nurses 
place the infant directly on the mother’s bare abdomen. Although the infant is only a few 
minutes old, the desire to initiate breastfeeding is very strong. Once the baby recognizes its 
mother’s smell, the infant begins to move its legs in order to move further up her abdomen to 
reach her breasts. As the baby moves its legs, this sensation and pressure on her lower abdomen 
stimulates the uterus causing it to contract. This is beneficial for several reasons. Contractions 
work to stop the bleeding within the uterus. They also work to help the mother’s body naturally 
expel the placenta. This is a natural way to help contractions continue without the intervention of 
pitocin administered through the mother’s IV. As the newborn slowly crawls to its mother’s 
chest, the baby is continually encountering new smells triggering its desire to breastfeed. Once 
the infant reaches the mothers breast, it begins to salivate and root in order to better locate the 
mother’s nipple. Without assistance, the newborn is able to maneuver itself to the breast and 
establish a secure latch for the initiation of breastfeeding (UNICEF).  
This unforgettable start to breastfeeding is one that many mothers could only dream to 
experience with their newborn. However, for some mothers, this opportunity is not available to 
them because of where they live. This unique situation following a delivery would typically only 
be present in facilities that are very supportive of breastfeeding practices. Unless the staff and 
medical personnel are trained to advocate for breastfeeding friendly practices, mothers do not get 
the opportunity to experience the Breast Crawl with their newborn. 
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First	  Food	  Deserts	  
“Optimal physiological, cognitive, and emotional development and function in children 
and adults requires access to food of adequate quantity and quality at all stages of the lifespan” 
(Cook et al. 193). The idea of access to nutritional food in the United States has been researched 
for the past forty years (Cook et al. 193). The primary concern of previous research has been the 
“lack of access to adequate food by U.S. households because of constrained household financial 
resources” (Cook et al.193). Previous research has also denoted these areas as Food Deserts due 
to the lack of accessibility to fresh fruits and vegetables for some families (Seals Allers Web). 
Families that do not have access to optimal nutrition are said to be “food insecure,” whereas 
families that have the means to purchase nutritious items are said to be “food secure” (Cook 193). 
Cook et al define food insecurity as: “limited or uncertain availability of nutritionally adequate 
and safe foods or limited or uncertain ability to acquire acceptable foods in socially acceptable 
ways “(193).  
Often times, food insecurity is related to constrained household incomes.  However, 
researchers stated that although the populations that were affected by food insecurity and poverty 
overlap at times, food insecurity and poverty are not identical in nature. For example, not all 
families that live below the poverty line experience food insecurity, and not every family that is 
food insecure is poor (Cook et all. 195). Cook et al states that, “The official definition of poverty 
for the U.S. population uses income before taxes and does not include capital gains or noncash 
benefits (such as public housing, Medicaid, and food stamps)” (195). Based on the definition of 
poverty written above, in 2005, there were 37 million people in the United States that lived in 
poverty. Of the 37 million, 13 million were youth and children younger than 18 years of age, and 
5 million of those were children and infants under the age of 6 years old (Cook et al. 2008, 195). 
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Cook et al also state that, “subpopulations with the highest prevalence of poverty are people in 
female-headed households with no spouse present (28.6 %), blacks (24.9%), Latinos (21.8%), 
and children younger than 6 years (20.0%)” (195). 
 The term food desert has gained usage as an analytical tool drawing attention to the ways 
that people living in poor neighborhoods also have unequal access to fresh and healthy food. 
More recently, scholars have begun using the term ‘First Food Desert’ to denote areas where 
mothers do not have adequate access to breastfeeding support services (Kimberly Seals Allers). 
First Food Deserts include areas where mothers do not have access to breastfeeding-friendly 
hospitals, Obstetric practices where doctors do not refer mothers to a lactation consultant, and 
community areas such a airports and churches that do not have breastfeeding rooms (Seals Allers 
Web). Although breastfeeding appears to be the most natural and cost-effective choice of 
nourishment, the act of breastfeeding can be difficult for mothers who do not have access to 
adequate breastfeeding support in their communities. There are many different forms of support 
available to nursing mothers. Unfortunately, although support is available, many mothers may 
not be able to access these resources for various reasons. However, ultimately, the mother makes 
the decision of infant feeding practices based on her personal preference.  
In the United States, there has been years of research surrounding breastfeeding initiation 
rates. Researchers, Merewood et al (2010:157) suggest that “ a range of demographic factors, 
including race/ ethnicity, socioeconomic status, education level, maternal age, geographic region, 
and hospital-based practices such as provider knowledge base, policies, and formula company 
marketing in the hospital, can influence breastfeeding initiation rates” (157). Recent research 
from the CDC suggests that the rates of breastfeeding initiation in the United States vary among 
states (CDC 3). In addition to the variation among states, there is also variation between race and 
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ethnicities who breastfeed within each state. In North Carolina, researchers have found that 
African American women tend to have the lowest rates of initiation (CDC 328 ). Finally, other 
researchers have suggested that African American women living below the poverty line face 
barriers to breastfeeding that other women, regardless of race or ethnicity, living above the 
poverty line do not always encounter (Evans et al., 2011, 402). These barriers are discussed in 
the later portion of this chapter. I propose that first food deserts located where low-income 
African American women are living exacerbate the issue of low breastfeeding initiation rates 
among this particular racial/ethnic and socioeconomic group of women. Although first food 
deserts limit access to breastfeeding support, women still have the decision to breastfeed or 
formula feed regardless of their location. It is possible that a mother located in a resource rich 
environment would still select formula as her neonatal feeding practice. This suggests that the 
mother, based on many different factors, not just the presence of breastfeeding support, decides 
how they would like to feed their infant.  
 Research suggests that low-income African American women generally choose to 
formula feed their infants at a higher rate than their white counterparts (CDC 328). This project 
examines some ideas suggested by researchers that could influence low-income African 
American mothers to formula feed instead of breastfeed. Primarily, previous research has 
focused on the enrollment of low-income mothers in The Special Supplemental Nutrition 
Program for Women, Infants, and Children (Evans et al., 402). Researchers have also suggested 
that there are barriers to breastfeeding that are relevant to specific groups of low-income African 
American women. These barriers include single mothers, women living in government 
subsidized housing, and women who have experienced racism from their delivering hospital staff 
(Smith et al., 70). The idea of WIC enrollment and low-income African American mothers’ 
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breastfeeding rates and specific barriers to breastfeeding will be discussed in more detail in the 
later portion of this chapter. 
Statement	  of	  Purpose	  	  
The purpose of my research is to evaluate North Carolina’s effectiveness as a 
breastfeeding-friendly state based on the spatial distribution of three types of breastfeeding 
support. The networks of support that I analyze are North Carolina’s Breastfeeding- Friendly 
Designated Hospitals, The Supplemental Nutrition Program for Women, Infants, and Children, 
and La Leche League International mother-to-mother support groups. Previous research has 
demonstrated that low-income African American mothers have the lowest breastfeeding 
initiation rates in the state (CDC 328). In addition to the spatial distribution of breastfeeding 
support networks, I also map the distribution of low-income African American women of 
childbearing age across the state of North Carolina and look at the relationship between the 
locations of the women alongside the distribution of breastfeeding-friendly facilities to determine 
trends that address the cause of low initiation rates.  
Throughout this chapter, I address North Carolina’s position as a breastfeeding-friendly 
state compared to other states in the nation. I then discuss the benefits of breastfeeding for both 
mothers and infants. Although the benefits are known among many mothers, there are still some 
mothers who choose not to breastfeed. In the United States, African American women have the 
lowest breastfeeding initiation rates of all races-ethnicities. Possible factors that could influence 
these decisions are discussed at the end of this chapter.  
United States Breastfeeding Statistics  
Each year The Center for Disease Control (CDC) generates a Breastfeeding Report Card 
to provide breastfeeding statistics for individual states in the United States. The CDC has 
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reported that the percent of infants who are breastfed in the United States is at an all-time high. 
This significant increase has led to a current average of 77% (CDC 2). Despite this increase, 
many states fall below the national average. For instance, the percentage of infants breastfed in 
North Carolina is 74.9%, nearly two percent lower than the average of the United States (CDC 3). 
Although this deficit is relatively small compared to other states in the nation, North Carolina’s 
rates are misleading when examined in more detail. Race, ethnicity, and geography have a 
powerful impact on a North Carolina woman’s decision to breastfeed. The CDC conducted a 
telephone survey to mothers who had recently given birth. The survey revealed discrepancies in 
breastfeeding rates between race and ethnicities throughout different regions. In North Carolina 
74.3% of white mothers breastfed their babies for some period of time; however, only 54.4% of 
African American mothers initiated breastfeeding, revealing an important discrepancy in 
breastfeeding rates (CDC 328). The primary goal of the CDC is to improve the health of mothers 
and their children (CDC 1). The report states that, “Protecting, promoting, and supporting 
breastfeeding, with its many known benefits for infants, children, and mothers are key strategies 
to accomplishing this goal” (CDC 2).  
The Breastfeeding Report Card is part of this endeavor. It is used as a way to evaluate the 
success of each state as they work toward providing breastfeeding friendly services to their 
patients. The CDC report includes the percentage of mothers that initiate breastfeeding in their 
respective states. It also includes other indicators that can help mothers become more 
comfortable with breastfeeding their infants before they both leave their hospitals and birthing 
centers. These indicators include “skin-to-skin” and “rooming-in” (CDC 2). Researchers suggest 
that the post-partum time is very important for establishing healthy relationships between the 
mother and the infant (CDC 2). 
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breastfeed and gets acquainted with her infant. This time gives the new mom a chance to learn 
about her baby so that she is more comfortable during their times of nursing. There are several 
things that can be done to promote bonding between the mother-child dyad during this time. The 
CDC gathers these indicators from another report called the Maternity Practices in Infant 
Nutrition and Care (mPINC) survey. There are two new indicators in this report; “skin-to-skin 
after vaginal birth,” and “rooming in at least 23 hours per day” (CDC 2). The CDC states that, 
“National progress has been made in keeping mother and babies together through the hospital 
and birth center stay: from 2007 to 2011 the percent of facilities with at least 90% of infants 
receiving skin-to-skin after vaginal birth increased from 40% to 54.4%. There has also been an 
increase in the facilities with at least 90% of mothers and babies staying together in the same 
room throughout their stay which increased from 30.8% to 37.1%” (2).  
  
Map 1: Number of hospitals with infants rooming-in at least 23 hours per day-mPINC 2011 
 
Unfortunately, North Carolina’s percentages fall below the national averages. Last year, the 
percent of hospitals and birth centers in North Carolina where at least 90% of infants receiving 
skin-to-skin time with their mothers were 43.6% and the facilities that offered at least 90% of the 
mothers the option of rooming in, only 30.8% of babies stayed with their mother (CDC 5). These 
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low percentages have a significant impact on the mothers’ decision to breastfeed throughout the 
state. 
 Map 1 indicates that there is a spatial distribution that implies that the Western portion of 
the United States has adopted breastfeeding-friendly practices within birthing facilities at a faster 
pace than the Eastern United States. Although this distribution is evident and useful, the CDC 
does not generate a report demonstrating the spatial distribution of breastfeeding rates among 
different races and ethnicities within the United States. Since this resource is not available, I will 
map the distribution of breastfeeding-friendly facilities and the number of African American 
women living in poverty for the state of North Carolina.  
Benefits of Breastfeeding  
The emotional and physical benefits of breastfeeding are not commonly disputed among 
researchers, yet there are still discrepancies regarding the initiation of breastfeeding and the 
compliance of exclusive breastfeeding for the first six months of the infants’ life among African 
American women. While breastfeeding can create an intimate bond for the mother and baby, for 
this symbiotic relationship, breastfeeding provides more than just an emotional connection. 
Ahluwalia et al. state that, “breastfed infants are less likely to experience atopic disorders, as 
well as experience fewer episodes of otitis media and gastrointestinal illness” (1673). In addition 
to these benefits, the risk of childhood obesity is lessened with the decision to breastfeed 
(Ahluwalia 1673). There are also significant benefits for the mother. These can include an 
increased infant-mother bond, reduction or elimination of the cost of purchasing formula, and 
long term reduction of healthcare expenses among infants due to the optimal nutrition they 
received after birth (Ahluwalia el al 1673). Johnson et al., emphasize the importance of 
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breastfeeding infants by saying, “the benefits of breastfeeding are so convincing that the practice 
should be viewed as a basic health concern, not a lifestyle choice” (273).   
Although these benefits are widely recognized and regarded among physicians and 
mothers around the world, there is still a disparity among the number of low-income American 
African mothers who choose to breastfeed their infants (Bentley 3055). Figure 1 shows that 
African American mothers in the United States have different initiation rates in 1999-2006 based 
off of their maternal age. This graph only focuses on maternal age and does not take into account 
socioeconomic status. In doing so, this figure demonstrates that income is not the only factor that 
influences an African American mother’s decision to breastfeed. Understanding that there are 
many factors that influence a mother’s decision to breastfeed with help researchers address this 
disparity in a way that can make positive progress in the lives of the mothers and infants.  
 
Figure 1: Percentage of infants who were ever breastfed by maternal age and race-ethnicity: United States, 1999-2006 
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Yet for women who experience the barriers that come from living in poverty, La Leche 
League International quotes a former UNICEF’s Executive Director’s opinion about the ability 
of breast milk to give a low-income child a head start in life. The late James P. Grant states,  
Breastfeeding is a natural ‘safety-net’ against the worst effects of poverty. 
Unless the mother is in extremely poor nutritional health, the breast milk of 
an African mother in a village is as good as the breast milk of a mother in a 
Manhattan apartment…It is almost as if breastfeeding takes the infant out of 
poverty for those first few vital months in order to give the child a fairer start 
in life and compensate for the injustice of the world into which it was born 
( La Leche League International 8). 
	  In order to provide low-income African American infants with an optimal start on life, it is vital 
they receive breast milk as their main source of nutrition within the first few critical months after 
birth. However, this is a challenge because there are multiple factors, including living in a First 
Food Desert, which influences the mother’s choice to breastfeed. 	  
 
Access	  to	  Breastfeeding	  Support	  
Mothers, and especially first time mothers, need support and instruction while they 
breastfeed. If mothers choose to breastfeed but do not have access to support services that help 
them understand the importance and necessity of breast milk, infants will not receive the proper 
nutrition they need, leaving infants disadvantaged at a very early stage in life. This support can 
come in several different forms. “Breastfeeding Friendly” hospitals and birthing centers are the 
first place that mothers will encounter guidance and education about breastfeeding upon the 
arrival of their infant. Once they leave these facilities, breastfeeding mothers must rely on other 
sources to be their support system. Mothers who are parts of low-income families will tend to 
turn towards to programs funded by the government to receive the help they need. The Special 
Supplemental Nutrition Program for Women, Infants, and Children (WIC) is a government 
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program that provides resources, education, and support to mothers’ and their families who fall 
beneath the poverty line. There are also programs available in communities that are not 
government programs. One in particular is La Leche League International, a mother-to-mother 
support group that focuses on support for mothers at several stages throughout their pregnancy 
and postpartum period.  
 Breastfeeding support can also be found in the community when public places show their 
support by providing mothers with a comfortable and private place to nurse. Seals Allers talks 
about the ability for “big box” stores like Target and Wal-Mart to function as support for 
breastfeeding mothers (Seals Allers Web). She proposes that mothers are entitled to breastfeed 
their children regardless of their location. Aside from work, the places that mothers visit most 
frequently are churches, museums, and shopping malls. Imagine if these places had nursing 
rooms available for use. If this were the case, nursing mothers might feel more inclined to shop 
and visit these places. Producing these amenities will potentially open businesses to a new 
market of shoppers, the nursing mothers, providing benefit for both the business and the 
shoppers. It is beneficial for both the business and the shoppers. Mothers who live in areas 
without this support are living in First Food Deserts. The lack of resources in these locations has 
a direct impact on the nutrition of the baby.  
Challenges	  of	  Breastfeeding	  	  	  
 For centuries, women have successfully breastfed their children, but in today’s society, 
demanding schedules coupled with outside influences and economic pressure, makes 
breastfeeding much more difficult. Women also encounter cultural pressure within their local 
communities from those who both approve and disapprove of breastfeeding mothers. Regardless 
whether the mothers are in private or in public, they report that they feel scrutinized by other 
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peoples’ opinions of breastfeeding (Sheeshka et al 31). Women also receive pressure from infant 
formula markets that attempt convince women that formula feeding is the best answer to a busy 
schedule (Seals Allers Web).  
  As of 2012, 64.4% of women with children under the age of 18 years old had a 
responsibility to work and help support their families’ financial needs (Bureau of Labor Statistics 
Web). Working outside of the home may not have a significant impact on breastfeeding initiation 
rates, it does impact the duration of breastfeeding. It is widely regarded by researchers that that 
exclusive breastfeeding is optimal from birth to six months of age (CDC 2). Once an infant 
reaches six months, it is suggested that they begin to take solid food, supplemented with breast 
milk until they are at least one year old (Biagioli 2200). If a mother does have to go back to work 
during the first six months, Frances Biagioli, the author of “Returning to Work While 
Breastfeeding” recommends that mothers make a plan to be able to successfully pump breast 
milk during her workday. As soon as possible, women need to speak with their employers and 
propose a breastfeeding plan. This plan should include work schedules, expectations of both 
coworkers and employers, time and duration of allotted work breaks, additional breaks if 
necessary, available breast milk pumping locations, and storage of breast milk (Biagioli 2204). 
Unfortunately, the luxury of pumping during the workday is not something that many low-
income women are able to experience. The job opportunities available to low-income women are 
not usually willing to make accommodations for these women. This forces the mother to switch 
her infant to a formula feeding schedule, changing the infant’s diet and nutritional content. This 
transition can be difficult for both the mom and the baby, both physically and emotionally 
(Biagioli 2205).  
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Breastfeeding	  Support	  	  
In addition to the evaluation of some of the characteristics of breastfeeding support that 
mothers received during their time spent in a health facility, the Breastfeeding Report Card also 
looks at other sources of breastfeeding support present in the state. La Leche League 
International is an organization that consists of volunteer mothers who are trained and accredited 
in order to support pregnant and nursing mothers (CDC 6). La Leche League International states 
that their mission is, “to help mothers worldwide to breastfeed through mother-to-mother support, 
encouragement, information, and education, and to promote a better understanding of 
breastfeeding as an important element in the health development of the baby and mother” (La 
Leche League International Web). Although this is a wonderful form of support offered to 
breastfeeding mothers, the Report Card emphasizes that there are not enough Leaders in the state 
to provide support within appropriate distance to all of the mothers in North Carolina. Out of 
1,000 live births in the state, there are only 1.43 La Leche Leaders available as a supportive 
resource (CDC 5). North Carolina offers support to low-income mothers through The Special 
Supplemental Nutrition Program for Women, Infants, and Children (WIC). The United States 
Department of Agriculture Food and Nutrition Service states that as a support system and state 
program, WIC “provides Federal grants to states for supplemental food, health care referrals, and 
nutrition education for low-income pregnant, breastfeeding, and non-breastfeeding postpartum 
women, and to infants and children up to age five who are found to be at nutritional risk” 
(USDA).  
 Through this program, WIC employs Internationally Board Certified Lactation 
Consultants (IBCLCs) to assist these new mothers. IBCLCs are allied health providers who have 
received international certification. The Pennsylvania Resource Organization for lactation 
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consultants clearly defines the requirements that each IBCLC must complete. They state that, 
“IBCLCs have a broad education foundation, have obtained hours of clinical practice, have 
earned 90 hours of education in related courses, carry malpractice insurance, and have pass an 
examination administered by the International Board of Lactation Consultant Examiners” (La 
Leche League International Web). Breastfeeding moms across the state receive excellent support 
from these qualified lactation consults. However, due to high demand, these state employees are 
only able to reach a few of the growing number of pregnant and breastfeeding mothers in the 
state. For every 1,000 live births in North Carolina, there are only 4.63 IBCLCs that are available 
to support these mothers (CDC5).  
Review	  of	  Literature	  	  
 In today’s society, women experience different reactions about how they choose to feed 
their infants. Women are either ridiculed for bearing their breast in public, or shamed for formula 
feeding their babies (Sheeshka 31). These are just a few of the reactions that women encounter. 
Of those that choose to breastfeed, white American women have the best breastfeeding outcomes 
(CDC 328). African American mothers do not share the same rate of success (CDC 328). 
Previous research suggests that there are two main influences that guide decision-making 
processes of African American mothers. These influences are structural violence and The Special 
Supplemental Nutrition Program for Women, Infants, and Children (WIC).  
 Figure 2 shows two very important relationships. The first relationship is described in 
each graph; the relationship of breastfeeding rates and WIC enrollment for nursing mothers. The 
next relationship that is seen is the overall breastfeeding rates of African American women 
compared to their white counterparts. Although this project focuses on the impact of WIC on 
low-income African American mothers, it is very interesting to see that the gap between African 
17	  
	  
American mothers who continue to breastfeeding during the 4th and 8th weeks is not very large. It 
is likely that WIC might have influenced their decision to breastfeed, however other African 
American mothers who were not enrolled in WIC had similarly low breastfeeding rates.  
 
Figure 2: Kaplan-Meier estimates of probability of breastfeeding duration by postpartum wee and WIC participation 
during pregnancy (a) among white women who initiated breastfeeding, (b) black women who initiated breastfeeding. 
(Marshal et al.) 
Structural	  Violence	   	  
Smith et al emphasize the role of structural violence in breastfeeding rates. Structural 
violence refers to the act of indirect violence being inflicted onto those who are in poverty, 
through a higher order structure in social ecology, which in turn leaves the poor disadvantaged in 
regards to material possessions, education and at a greater risk for experiencing harm (Smith et 
al., 70). African American women living in poverty experience structural violence in many ways. 
Specifically with regard to African American males, Smith et al state, “The United States 
warehouses black men in prison out of proportion to their numbers in the general population” 
The breastfeeding initiation results among white women
are consistent with other studies that have found a negative
relationship between WIC participation and breastfeeding
behaviors [9–12].However, these studies did not examine this
relationship by race. We found that white women on WIC
were less likely to initiate breastfeeding than non-WIC white
women; therefore, our study suggests the MS WIC program
might benefit from a more in depth evaluation to identify
aspects of the program that might undermine breastfeeding
initiation.WICmay contribute to lowered breastfeeding rates
through the program’s practices and policies, such as food
package content, prenatal education and counseling, support
services, and formula supplementation.
One potential undermining policy involves inconsistent
messages about breastfeeding. Some studies have noted the
‘‘mixed messages’’ that WIC may be sending, with the pro-
gram promoting breastfeeding as the optimal feeding choice,
but also routinely offering formula [10, 24]. It is unclear how
the provision of formula affects a participant’s decision to
breastfeed and whether this relationship might differ among
whites and blacks. In a qualitative study of WIC participants
who either partially or exclusively breastfed for 2 months,
Holmes and colleagues found that participants viewedWIC in
a contradictory manner, both as highly supportive of breast-
feeding, but also as a promoter of infant formula [25].Haugton
et al. [26, 27] reported that WIC participants may see the
provision of formula as a barrier to breastfeeding, while, in
another study,WIC participants said that provision of formula
had no effect on their decision to breastfeed. It would be
helpful to learnmore about how theWICprogram is viewed in
the local community. If WIC is seen solely or primarily as a
Table 3 Association between WIC participation during pregnancy and breastfeeding initiation by race, Pregnancy Risk Assessment Monitoring
System (PRAMS), Mississippi, 2004–2008
Race, WIC status No. of womena (%)b % (s.e.) p valuec Crude PR (95 % CI)d Adjusted PR (95 % CI)d
White
Total 1,688 (100.0 %) 60.4 % (1.4) \0.001
WIC 860 (52.2 %) 50.8 % (2.0) 0.72 (0.65–0.79) 0.87 (0.77–0.99)
No WIC 828 (47.8 %) 70.8 % (1.8) Reference Reference
Black
Total 1,806 (100.0 %) 39.7 % (1.5) 0.0595
WIC 1,457(82.5 %) 38.4 % (1.7) 0.84 (0.70–1.00) 0.99 (0.82–1.21)
No WIC 349 (17.5 %) 45.9 % (3.6) Reference Reference
WIC = Special Supplementation Nutrition Program for Women, Infants, and Children, PR prevalence ratio, CI confidence interval
a Numbers of women were from unweighted sample distribution
b Percentages were weighted to account for survey oversampling, nonresponse, and noncoverage
c p value is from the v2 test of independence between WIC enrollment during pregnancy and breastfeeding initiation
d Results are from regression models. The following covariates were adjusted for: maternal age, maternal education, parity, insurance status
during pregnancy, infant’s birthweight, smoking status during last 3 months of pregnancy, year of infant birth, and marital status. The final
sample size was 1562 for Whites and 1659 for Blacks
Fig. 1 Kaplan-Meier estimates of probability of breastfeeding dura-
tion by postpartum week and WIC participation during pregnancy
a among white women who initiated breastfeeding, b black women
who initiated breastfeeding
Matern Child Health J
123
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(70). Although this may seem to have an indirect impact on breastfeeding, studies have shown 
that the presence of the baby’s father or mother’s male partner has s significant impact on a 
mother’s decision to breastfeed. In addition to men who are housed in the prison system, there 
are many other factors that could account for a woman being a single mother. Those factors 
could be things such as divorce, death, or a decision not to marry the partner. Regardless of why 
the father is not present, whenever a male figurehead is removed from a household, all 
responsibility in placed on the mother. This additional pressure, coupled with the already 
demanding schedule women face, can have devastating effects. Single mothers experience 
difficulty due to a lack of household support. This support can be in the form of childcare, 
emotional and physical support, as well as financial support. Removing any of these forms of 
support from the home can have a powerful impact on how the mother chooses to feed her baby. 
Studies have shown that when a woman chooses to breastfeed, her partner is the most influential 
person in making this decision (Johnson 275). If the partner is not available to the mother for 
emotional and verbal support, it may be easier for the mother to bottle-feed with formula. 
(Johnson 274). When the father is absent for extended periods of time, mothers who have 
multiple children in the household find that it is easier to pass the task of bottle-feeding to an 
older child so that she might be able to get work done that she would otherwise not be able to do 
while she breastfeeds (Smith et al 70).   
 Another form of structural violence imposed on some low-income African American 
families is subsidized housing. Although this option provides shelter for the families, there are 
also associated risks that have an effect on the ability for infants to receive the proper nutrients 
after birth. In North Carolina the Majority of African Americans that live in poverty tend to live 
in the Piedmont Urban Crescent, which is a “geographic swath that extends from the northeast 
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quadrant to the southwestern part of the state” (Smith et al., 68). Presently, in the Piedmont 
Urban Crescent, the government is not meeting the high demand for government housing (Smith 
et al., 68). While government housing is not the ideal home for nursing mothers and their babies, 
it is a safer alternative to being homeless. Those who are provided a home through the 
government face a host of issues that make breastfeeding very difficult. Mothers in subsidized 
housing have reported that they do not feel comfortable bearing their breasts out of fear of being 
harmed by other men (Smith et al., 68). They are also concerned that they are likely to be 
stereotyped as being provocative because of their decision to put their baby to breast. Because 
society has sexualized women’s breasts, mothers do not feel comfortable with a natural process, 
such as breastfeeding. Vulnerability in living spaces has a tremendous impact on these mothers’ 
ability to provide optimal nutrition for their infants (Smith et al 70). ). Mothers have reported that 
living in subsidized housing can be very chaotic and unstable. This type of arrangement does not 
provide a suitable environment for a peaceful and private time of nursing. Additionally, it is 
widely regarded that infants need a quiet place to nurse in order not to be over stimulated by 
surrounding noises (Tucson Medical Center Web). As previously mentioned by the CDC, the 
first few days following birth are extremely important for the mother and infant. It is during this 
time that they can bond at an optimal level; however it is likely that such living conditions 
prohibit this bond making it easier for mothers to switch their baby to formula.  
 First Food Deserts exist because women do not have access to breastfeeding support. One 
simple response would be to place breastfeeding support where no support currently exists. 
However, the support needs to be culturally relevant to the mothers they support. For example, in 
a Food Desert that is home to Vietnamese families, it would not be wise to place a Food Lion in 
this community. It would be better to place an Asian supermarket that would have food items 
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that are more familiar to the families in the community (Ward). The same goes for breastfeeding 
support. It needs to be relevant to the clients that they are serving (Seals Allers). When a mother 
is asking a question about breastfeeding, it is generally regarding pain or their infant’s latch. 
Instruction and support is generally a hands-on experience for the lactation consultant, the 
mother, and the infant. If the mother is not comfortable with being touched by someone who is a 
different race, she will not be able to receive the help that she desperately needs in order to 
succeed at feeding her infant by breast. Culturally relevant support is beneficial for several 
reasons. Although a white, middle class lactation consultant may be very qualified to work with 
all types of clients, an African American woman from a low-income part of town may be more 
comfortable having another African American woman touching her breasts. This lactation 
consultant would be able to identify with specific concerns that pertain to African American 
women during her time of breastfeeding (Seals Allers Web). If a lactation consultant is unable to 
identify with these concerns, she might miss interpret questions or fears that the mother may 
have. In doing so, it is likely that she would not place proper importance on certain issues 
because she is unaware of the effects that the outcomes may have on the mother or baby. 
Mothers who breastfeed will most likely come into contact with a WIC peer counselor several 
times throughout their time of breastfeeding. Although low-income mothers will have more 
frequent contact with WIC program workers, it is also important that other facilities such as 
hospitals and birthing centers have staff that are culturally relevant and respectful of the 
differences among the mothers that they will serve.  
 Reports have shown that African American mothers have also experienced structural 
violence in their maternity care practices, which include hospitals and birthing centers. More 
often than not, patients who are on Medicaid are refused by private hospitals and clinics. When 
21	  
	  
private hospitals do not accept Medicaid, patients are then forced to deliver at public hospitals 
(Bridges 41). Although physicians and nursing staff should be above reproach when it comes to 
racism and the treatment of their patients, African American patients have reported that their 
treatment is not equal to those of another race. Ahluwalia et al. report that the existing disparities 
in breastfeeding rates among different racial and ethnic groups supporting research also indicates 
maternity care practices are one of the earliest influences of breastfeeding behaviors after birth. 
However, based on maternity care practices, among diverse groups of women, there have been 
significant variations among ethnicities that breastfeed after ten weeks based on their maternity 
care practices (1672).  
When women do not receive the proper education on breastfeeding immediately 
following their delivery, they feel unprepared to successfully feed their infants when they return 
home. Instead, they rely on the only other option available to them: formula feeding (Grummer-
Strawn et al 107). The increased percent of deliveries occurring at breastfeeding friendly 
hospitals will have an impact on the education about and the success of breastfeeding postpartum. 
For example, Smith et al. discuss a young low-income African American mother who was never 
offered the assistance of a breast pump from either hospital or WIC. Despite the fact that her son 
was born premature and immediately admitted into the Neonatal Intensive Care Unit, she was 
not offered proper support for when she returned to her home (71). Breast pumps are important 
for working mothers and are an option for those who are uncomfortable, but are particularly 
driven for successful breastfeeding of premature infants and others who have special 
circumstances regarding their health. This situation demonstrates yet another form of structural 
violence imposed on low-income women of color who are not as financially stable as the other 
patients in maternity care practices, but who still require equipment for special circumstances.  
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Effects	  of	  The	  Special	  Supplemental	  Nutrition	  Program	  for	  Women,	  Infants,	  and	  Children	  on	  
Low-­‐income	  African	  American	  Women	  
In addition to the research on structural violence, researchers have completed numerous studies 
that provide supporting evidence that The Special Supplemental Nutrition Program for Women, Infants, 
and Children (WIC) has negative impacts on the decision for low-income African American mothers to 
breastfeed. Although African American and Hispanic women have the highest rates of enrolment, African 
American mothers are still less likely to breastfeed than Hispanic mothers (Johnson 276). It is important 
to note that there is an upward trend in breastfeeding initiation rates as expressed in figure 2. However, it 
is also important to note that the discrepancy is breastfeeding rates among white mothers and African 
American mothers is not a recent phenomenon, but trend that has been established in history (Figure 3). 
 
    Figure 3: Bentley 306s 
 
 Researchers have reported that the most commonly endorsed reason that low-income 
African American women choose not to breastfeed is the inclusion of free formula in the 
supplemental nutrition food packages (Johnson 275). When mothers enroll in the WIC program, 
they receive a gift pack that includes formula. During this process, all mothers have the option to 
receive formula in their supplemental food package. As a result of this option being offered, 
WIC participants consume roughly 54% of all formula that is sold nationally (Grummer-Strawn 
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108). Although WIC appears to be a positive form of breastfeeding assistance, the degrees to 
which the benefits of the WIC program outweigh the drawbacks are still debatable (Johnson 276).  
 Researchers have typically viewed both structural violence and WIC enrolment as being 
independent of one another, het having a server impact on the mothers’ decision to breastfeed. A 
recent study that was conducted in North Carolina shows that the WIC program plays a powerful 
role in the lives of low-income African American mothers decision to breastfeed.  
Previous	  Research	  on	  the	  Effects	  of	  WIC	  on	  African	  American	  Mothers	  
Researchers have typically viewed both structural violence and WIC enrolment as being 
independent of one another, yet having a severe impact on the mothers’ decision to breastfeed. 
The participation in WIC, along with other issues such as absent male partners, inhospitable 
maternal care practices, and cultural disconnect combine to create an environment inappropriate 
of breastfeeding among low-income African American mothers. A recent North Carolina study 
shows that the WIC program plays a powerful role in the lives of low-income African American 
mothers’ decision to breastfeed. Evans et al. conducted research from WIC programs across the 
state of North Carolina. The method of research included sending out electronic surveys to WIC 
directors. The surveys asked questions about the services that the programs provided specifically 
for patients. Once the responses were received they were divided into four categories.  These 
categories were not mutually exclusive; however they allowed the researchers to establish 
common patterns of services offered by WIC. Evans et all describe the four types of services that 
were available: “(1) peer counseling, (2) clinic-based services (defined as support provided in-
clinic by either lactation consultants or peer counselors), (3) home visits (defined as home visits 
conducted by either nurses or peer counselors), and (4) ‘other counseling’ (provided by staff 
other than a peer counselor or lactation consultant)” (402).  
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 This study had significant limitations. First and foremost, there were only 50 WIC county 
offices that replied to the electronic survey. Although that it appears that the response was 
exactly half because North Carolina has 100 counties, this is false. Despite the number of 
counties, North Carolina has 121 WIC locations in the state. Therefore this is not an adequate 
representation of the services provided by WIC programs. Although Evans et al. disagrees by 
saying that, “it reflects the majority of the populations and those who were likely to respond to 
an electronic survey on this issue” (405). Another limitation of this study is that the data was 
gathered from years prior to the initiation of the breastfeeding packages given to WIC. This 
certainly needs to be taken into account when evaluating the effects of WIC on women’s 
decisions to breastfeed today. Lastly, there is a limitation regarding the geographical distribution 
of the WIC programs that did respond. It would be useful to know where these programs were 
located in comparison to the majority of the population located around the facilities.  
 Despite the limitations of this study, there are also strengths included in this research. For 
example, researchers chose to use North Carolina as their state in question. This was a good 
decision because, as Evans et al. explains, North Carolina can be viewed as a laboratory of 
research for the United States (404). This is because North Carolina is comprised of 100 counties 
divided over three distinct regions; the mountains, foothills, and plains with the addition of 
marshlands and seashores. In terms of the population, the majority of the people in North 
Carolina are white; however, there are a large portion of African Americans, followed by 
Hispanics and lastly Native Americans (Evans et al 404). This is significant because the data that 
has been gathered from this dynamic state has the potential to be used nationwide to inform other 
states about the impact of WIC facilities.  
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Evans et al. concluded that the availability of breastfeeding support differed among 
different WIC facilities: 38% offered peer support, 50% offered in-clinic services, 46% offered 
home visits, and 76% offered other counseling (405). However, the most important finding that 
was produced from this research was that the percentage of African American patients who were 
served by a WIC clinic were negatively associated with the percentage of infants ever breastfed 
in 2003 and 2004 (402). Another interesting trend that was established was that WIC offices that 
had a higher number of African Americans clients tended to have fewer resources available for 
breastfeeding support (403). Research and personal accounts from low-income African 
American mothers suggest that living a life below the poverty line is difficult and often times 
unstable. Women that are living in these conditions face instability on a daily basis. Given the 
difficult circumstances facing low-income African American women, the need for support 
services is greater. The distribution of these resources should necessarily reflect the need. 
It is important to understand these trends and how the effect one another. Researchers 
tend to focus on structural violence and negative correlations with WIC enrolment as separate 
entities having different effects on women and child. However, this is not the case. After 
examining the data, it is important to realize that there is a positive feedback cycle that impacts 
these women in a tremendous way. Structural violence and WIC enrolment should no longer 
viewed separate from one another. The root of this issue is racism. In particular, racism from 
community leaders and medical staff, disproportionately impact the success of breastfeeding 
among the most vulnerable populations. Because of racism, structural violence plagues the low 
income African American population at a whole. African American men are being incarcerated 
at higher rates than the average male, leaving families fatherless and vulnerable.  As such their 
partners may be forced to choose a less adequate source of nutrition due to the economic distress 
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and vulnerability that surrounds her. Low-income African American women know the benefits 
of breastfeeding; however, when they are faced with the difficulties of breastfeeding within the 
context of their everyday lives, they often rationalize that the risk of breastfeeding is greater than 
the risk of formula feeding. In turn a WIC counselor who offers the mother the option of formula 
in her supplemental food package without also offering breastfeeding support further undermines 
success rates. However, as Evans et al. demonstrate, there are areas in North Carolina where 
low-income African American women do not receive the services or support received by 
mothers elsewhere. These inconsistences in support and ineffective structures lead mothers to 
believe that governmental support programs are inadequate and unreliable.  
The choice for a poor African American woman to initiate breastfeeding or to pursue 
bottle-feeding is not influenced by one single factor. Despite a general support and understanding 
of the benefits of breast milk, the mothers are still faced with greater issues that force them to 
choose the option that involves the least amount of risk in their daily lives. Here, a simple 
tradeoff is seen between what is easier in the moment verses the long-term benefits received 
from breast milk. The most concerning issue is that these women report that WIC programs 
make this decision the easiest because they provide free formula. This should not be the most 
commonly endorsed reason for women to choose to bottle-feed.  
Each factor that impacts the mothers’ decision is directly related to the next. Although 
Evans et al. attempts to place much of the responsibility on WIC programs, it is evident through 
many research projects that those who come into contact with pregnant and new mothers have a 
strong impact on their decision to breastfeed. Maternity care practices, doctors, and nursing staff 
have a chance to immediately teach the art of breastfeeding. If this opportunity to educate is 
missed, new mothers are forced to look elsewhere for support. This support could be found from 
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other mothers in their housing complexes or possibly friends. However, given the statistics of 
African American women who choose to breastfeed in North Carolina, the chances of these 
women being positively influenced to initiate breastfeeding are not very high. WIC programs are 
a final option where women can request support, however, when these women are overwhelmed 
with the idea of breastfeeding, they are given formula to ease their struggle.  
In order to examine further the experience of breastfeeding among low-income African 
American women in North Carolina, it is necessary to analyze the spatial distributions of various 
forms of breastfeeding support that is available to new mothers. In Chapter 2, I discuss the 
methods used to achieve the results of the spatial distributions. I will discuss the visual findings 
and possible implications of the resulting map outputs based on the trends that are present or 
absent. Chapter 4 discusses the results of a network analysis and will connect these results with 
appropriate literature, as well as reveal new patterns from the spatial distributions of First Food 
Deserts.  
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CHAPTER 2: METHODS  
 
A geospatial approach is used to evaluate the relationship between first food deserts and 
breastfeeding among African American mothers. Using geospatial techniques illuminates 
relevant information such as access to breastfeeding support, North Carolina areas of first food 
deserts, demographic, and socioeconomic data. This approach involves collecting and 
manipulating secondary data and evaluating the outcomes through a series of maps. In order to 
evaluate access, I chose examine drive-time and drive-distance polygons around the particular 
facilities that provide breastfeeding support both immediately after the delivery as well as during 
the postpartum period, when the mother and infant return to their home. There are several sets of 
data that are necessary to make the polygons accurate.  
The Nutrition Services Branch of North Carolina lists the hospitals that have been 
awarded “N.C. Maternity Center Breastfeeding-Friendly Designation.” From that site, the 
corresponding hospital name, address, and star designation are determined and compiled into a 
database. The hospitals are evaluated on a “ten-step” program where they are awarded one star 
for every two steps they complete towards full designation as a “Five-Star Breastfeeding-
Friendly Designation” facility. Once this information was entered into Excel, I chose to use a 
website from the Internet that allows users to Geocode addresses and find the coordinates for the 
latitude and longitude of the given address. Facility address information is geocoded and 
combined with other information into the same database.  
In order to understand the impact of these support facilities on women, it is necessary to 
use census data from the U.S. Census, to visualize the location of affected people in North 
Carolina. I look at the distribution of breastfeeding-friendly hospitals and the hospital location in 
29	  
	  
relation to African American women of childbearing age who are designated as below the 
poverty level in North Carolina. I use data from Social Explorer and specifically, U.S. Census 
data from the American Community Survey (ACS) (U.S. Census Bureau). The ACS is a rolling 
survey that collects responses every month of the year. The data is located under the heading: 
“Social Explorer Table: ACS2008 to 2012 (5 year estimates) per capita income (In < Dollars > 
Inflation Adjusted Dollars) (Black Or African American Alone). Data is evaluated at the U.S. 
Census tract level because smaller geographies, such as block groups and blocks, have higher 
error due to smaller sample sizes. The tract selected as the dominator of the population is: 
“B17001B001: Black Or African American Alone Population For Whom Poverty Status is 
Determined. ” The data regarding African American women is: “B17001B021-B17001B027: 
Black Or African American Alone Population for Whom Poverty Status is Determined: Income 
in the Past 12 Months Below Poverty Level. The data selected covers women of childbearing age, 
fifteen years of age to fifty years of age. The data within the American Community Survey was 
not divided into clean breaks based on age. In order to incorporate the most realistic statistics, I 
chose not to include age fourteen because that would have required me to add in girls that were 
eleven to fourteen years old and I was concerned that the data for women of childbearing age 
would be skewed.  
Drive-­‐time	  Polygons:	  Breastfeeding-­‐friendly	  Facilities	  
Access to resources was determined through drive-time polygons. In order to perform 
this analysis, a current and accurate road network system is necessary. Road networks were 
located through ESRI datasets “Streetmap 2012.” 
In order to ensure the accuracy of the hospital locations, hospital points were retrieved 
from NC One Map. Although all of the hospitals in North Carolina are available, I use the 
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hospitals that received one or more star designations through The NC Maternity Center 
Breastfeeding-Friendly Designation Initiative (Nutrition NC). Hospital data was compiled uding 
ArcMap 10.1 and the locations selected based on relavence. Corresponding star values are 
assigned to each hospital.  
I created drive-time polygons around the hospitals with breastfeeding-friendly 
designations. Drive-times were set at 30 minutes because in the event a woman is in early or 
active labor, it would be difficult to travel more than 30 minutes to reach a breastfeeding-friendly 
facility. Drive-time polygons are very reliable because they use updated road network systems. 
The polygons that are applied account for all accessible streets within the specified time or 
distance around user-specified points. In this case these points are hospitals and birthing centers 
with star designations.  
The creation of drive-time polygons involves several steps to reach the desired outputs 
through a geoprocessing service. The inputs selected were: 1) digitized points that corresponded 
with the facilities’ locations 2) a specified geographic location, which in this case is the state of 
North Carolina 3) a specified length of time or distance and specifications regarding whether the 
service will generate polygons based on time or distance (ESRI). The outputs generated were 
polygons that correspond with the parameters set during this process. The extension that 
accompanied this process is ArcGIS Network Analyst (ESRI). 
Drive-­‐distance	  Polygons:	  WIC	  Programs	  and	  LLC	  International	  Meetings	  
Once the drive-time polygons were created for hospitals and birthing centers, the process 
of creating polygons was repeated for the locations of WIC clinics and La Leche League 
International meeting locations. Similar actions were taken to gather the locations of these 
facilities and geocode locations addresses. Again, all of the information was geocoded and 
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complied into a database. Once the coordinates were located, the location data was joined to 
spatial data using ArcMap 10.1. As before the data was joined to the existing map layers, a 
network analyses was performed. However, this time while completing the operation drive-
distance polygons were chosen instead of drive-time polygons. This was chosen due to the 
factors that would influence a woman’s decision to seek breastfeeding assistance outside of the 
hospital. Generally such a decision would be made after the woman and her infant transitioned 
from the hospital to the home making distance the more important factor in this situation. For 
example, if a 15 minute drive-time was set for adequate access to breastfeeding support, 
depending on the location of the mother in North Carolina, 15 minutes could either get her across 
town passing several resources, or, if she lived in a rural area, this time frame might not get her 
to an urban setting that provided the appropriate support. In the mountains of Western North 
Carolina or the coast of Eastern Carolina, a woman might drive for 15 minutes and not reach any 
facility in an urban setting with resources available. A 15-mile drive-distance for the 
breastfeeding support was selected in order to incorporate the reality of the women’s locations 
relative to the cities where the resources may or may not be found.  
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CHAPTER 3: ANALYSIS  
 
North Carolina can be divided into three main geographic regions. Western North 
Carolina is home to both the Blue Ridge Mountains and the Atlantic coast. There are also miles 
of land that lies between these mountain peaks and humid warm humid coasts. As a state, North 
Carolina is 500 miles long and 150 miles across (Net State). North Carolina is a state with 
tremendous diversity both in the distinct topographic regions, and in the demographic make-up.  
Trends	  of	  Poverty	  and	  Race	  in	  North	  Carolina	  
Currently, there is a trend among low-income African American women is present within 
the state of North Carolina and can be identified in MAP 2 This trend depicts a line of separation 
between African American women of childbearing age who live above the poverty line and those 
who do not. This vertical line of division divides the state equally through the center of the 
piedmont. The Piedmont Urban Crescent is a geographical swath that stretches from the northern 
part of the state, down to the southern border. Literature and demographic data has shown this is 
where a greater number of the poor African American population live within the state. The data 
from the American Community Survey data shows a similar distribution of low-income African 
American women of childbearing age. However, unlike the Piedmont Urban Crescent, this 
particular group of individuals has a slightly different distribution. Instead of being 
predominately clustered in the swath, North Carolina has extremely high numbers of women 
located in the Northeastern part of the state outside of the piedmont Urban Crescent, as well as in 
the South and Southeast part of the state.  
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Map 2: Low-income African American Women of Childbearing Age in North Carolina  
 
 
 Based on the data that was selected, Western North Carolina has less African American 
women of childbearing age living in poverty and a total of seventeen breastfeeding-friendly 
hospitals. In comparison, Eastern North Carolina has a much higher number of women in this 
category living in the surrounding counties, yet in this area there are only ten accessible hospitals 
and two birthing centers that are available to these women. It is clear the majority of Eastern 
North Carolina is not served by breastfeeding-friendly hospitals. Given the low breastfeeding 
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rates of African American women in North Carolina, it is understandable how women in these 
circumstances are struggling in the breastfeeding realm.  
Spatial	  Distribution	  of	  WIC	  Programs	  in	  North	  Carolina	  
The Special Supplemental Nutrition Program for Women, Infants, and Children (WIC) 
programs are generally located in a county health department, however there are some 
exceptions. For example, in Orange County, the WIC program is not located in the county health 
department but instead; it is located in Piedmont Health Services (Catherine Sullivan). North 
Carolina has a total of 84 WIC programs within its 100 counties leaving sixteen counties that do 
not have immediate access to a WIC program. The drive-distance polygon surrounding each 
facility that houses a WIC program depicts a fifteen-mile radius around the location of the 
facility. The shape of the polygon surrounding the facility will be unique to each location of a 
facility because the network analysis takes into account the roads on which women would 
actually be able to travel to reach their desired facility. For example, Womack Army Medical 
Center, is a hospital that is working toward 5-star designation; however, because ‘private roads’ 
were excluded while setting parameters during the network analysis, access to this particular 
hospital was denied. These parameters were set because women living in that area would not 
have access to that facility unless they were part of Fort Bragg Military base and had the 
credentials or permission to enter the base.  
 Although the distribution of WIC programs seem to be more promising than the 
distribution of breastfeeding-friendly hospitals, it is clear when looking at the maps generated 
from the poverty data, that there are still large areas with significantly high numbers of low-
income women living without access to proper support. After looking at the types of supportive 
facilities separately, it is necessary to overlay both the hospital drive-time polygons and the WIC 
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drive-distance polygons over the distribution of African American women of childbearing age 
living in poverty. Overlaying the polygons while using transparent colors allows the user to 
evaluate the total coverage of these facilities. It also allows the user to determine who has 
coverage of the hospitals or birthing facilities and WIC programs. However, even after 
overlaying these breastfeeding-friendly services, there are still areas in North Carolina that do 
not have coverage. Unfortunately some of the areas that do not have any coverage are the areas 
where high numbers of low-income African American women that could potentially have 
children are located. This could potentially be exacerbating the issue of low breastfeeding rates 
of African American women in North Carolina.  
Spatial	  Distributions	  of	  La	  Leche	  League	  International	  Meeting	  Locations	  	  
	   The spatial distribution of La Leche League meetings found in Map 3 is very similar to 
the distribution of breastfeeding-friendly hospitals. La Leche League International meeting 
locations follow the main interstates that run through North Carolina. Throughout the state, there 
are 54 locations designated as meeting places for new mothers. Since the distribution of La 
Leche League International meetings is similar to the distribution of designated hospitals, there 
are a lot of areas that have double to triple the coverage depending on the presence of a WIC 
program in the area. However, there are areas along the Outer Banks that receive coverage that 
had previously not been covered by either of the other two types of breastfeeding support 
addressed in this paper.  
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Map 3: La Leche League International Fifteen Mile Service Areas in North Carolina 
 
Health	  Service	  Areas	  in	  North	  Carolina	  	  
 The National Cancer Institute known as SEER describes the origin and use of Health 
Service Areas (HSAs) in the United States. SEER states that, “were originally defined by the 
National Center for Health Statistics, part of the Centers for Disease Control and prevention, to 
be a single county or cluster of contiguous counties which are relatively self-contained with 
respect to hospital care” (SEER). In North Carolina, Health Service Areas have been established 
based on contiguous counties. There are a total of six HSAs in North Carolina. Map 4 shows the 
first HAS begins in western part of the state as ‘HSA 1’ while the rest of the state is divided into 
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the remaining five areas with the coast of North Carolina being the 6th HSA. For the purpose of 
this research, only the hospitals with star designations are found on the map. 
 
 
Map	  4: Distribution of Designated Hospitals in Health Service Areas in North Carolina 
	  
General	  Trends	  Found	  in	  the	  Spatial	  Distribution	  of	  Breastfeeding	  Support	  in	  
North	  Carolina	  
 In North Carolina, breastfeeding-friendly facilities are not distributed evenly. The 
number of breastfeeding-friendly hospitals and birthing centers are disproportionate between the 
regions, leaving many underprivileged women without access to these facilities. In addition to 
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not being evenly dispersed around the state, the areas with the fewest number of breastfeeding-
friendly facilities is located where lower-income African American women are living in this state. 
For example, in HSAs 5 and 6, there are only two or three hospitals available to each of these 
counties.  Yet, there are other areas with an abundance of hospitals. For instance, HSA 4 houses 
seven facilities. This particular HSA has five hospitals and two birthing centers. Within this one 
county, there are two 5-star breastfeeding-friendly facilities, a hospital, and a birthing center. 
Both of these facilities are located in the town of Chapel Hill in Orange County. The women 
living around these facilities in HSA 4 have choices. HSA 4 is not the only region with an 
abundance of facilities available to women. HSA 3 and the boarder of HSA 1 have the option of 
ten different hospitals that are all working toward breastfeeding-friendly designations. Within 
this region, there are a variety of star-designations available as options for a delivering facility. It 
should be noted that with the exception of HSA 4, HSA 3 and 1 are both located in Western 
North Carolina.  
Map 5 visualizes several issues regarding the distribution of hospitals and birthing 
facilities that are breastfeeding-friendly in North Carolina. It is important to remember that North 
Carolina is divided in half for the distribution of poverty for this specific group of women. This 
generalization should not be applied to all types of poverty or assumed that this distribution 
includes African American males of any age.  
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Map 5: Distribution of Breastfeeding-friendly Facilities Thirty Minute Service Areas in North Carolina 
	  
This map also demonstrates that the major areas in North Carolina where the highest 
number of African American women of childbearing age live is in Northeastern part of North 
Carolina and along the mid-south boarder of the state. It should also be brought to attention that a 
portion of the area in the mid-south that has high numbers of those living in poverty also has 
coverage by one major facility. This is one of the few instances where we can see coverage of a 
breastfeeding-friendly facility in a poorer part of the state in terms of African American women.  
 The Northeastern part of North Carolina is currently experiencing a tremendous disparity 
regarding the breastfeeding-friendly facilities that are available for women. This area has the 
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highest rate of low-income African American women and yet the largest area without access to a 
supportive delivery room. Women who live along the Outer Banks of North Carolina are 
significantly disadvantaged because of both driving distance and time.  
 There is a very apparent distribution among these facilities wherein those chosen to 
receive and work towards full breastfeeding designation are located along the main interstates in 
North Carolina. For example, Interstate 40 provides access to at least fifteen hospitals in the state. 
Another example is Interstate 85. I85 provides access to nearly seven different facilities across 
the state. There are advantages and disadvantages to this distribution. If, perhaps, an expecting 
mother is fortunate to live along one of these main interstates, she will be more likely to have 
access to one, or more birth facilities that have similar ideas and instructions based on exclusive 
breastfeeding practices immediately following the birth of her baby. The facility that she would 
be able to attend would also be more likely to adhere to the rooming-in practices that have been 
studied by the CDC. This means that the new mother would be able to spend quality time with 
her infant through skin-to-skin bonding and nursing during their stay at the hospital. This also 
means that the location of the mother along one of the main interstates would increase her 
probability to attend one of these facilities. Access to breastfeeding support for hospitals varies 
among the state as a whole. Geographical barriers such as the mountains in the western part of 
the state and the islands along the coast of the state are both significant barriers to interstate 
access, which also impedes the ability to reach a supportive breastfeeding-friendly hospital or 
birthing center.  
 North Carolina has vast improvements to make before it considers itself to be Frist Food 
Friendly. As a state, North Carolina has significant areas that are First Food Deserts. Although 
the hospitals in the state are taking great strides to become breastfeeding-friendly, there are still 
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significant improvements that need to be made within the remaining hospitals in the state of 
North Carolina. In total, there are thirty hospitals in North Carolina that have either received 
their breastfeeding-friendly designation or are working towards completing all ten steps in the 
process. However, because one of the hospitals, Womack Army Medical Center, is located on an 
Army base, that hospital is not available to the general public for use. Therefore there are only 
twenty-nine birthing hospitals that are breastfeeding-friendly in some capacity that are available 
to women in the state. The breakdown of hospitals and their designations are as follows: 
 5-Star: 3 hospitals, 1 birth center 
 4-Star: 6 hospitals  
 3-Star: 9 hospitals, 1 birth center  
 2-Star: 8 hospitals  
 1-Star: 2 hospitals  
It is clear that the care and support provided by breastfeeding-friendly hospitals varies among the 
state depending on the number of stars the hospitals have received.  
For the past year, I have worked as a volunteer at NC Women’s Hospital in Chapel Hill 
North Carolina. NC Women’s Hospital is one of the three 5-star breastfeeding-friendly hospitals 
in the state. I have seen the real life implications of a hospital that has full designation. During 
my time at NC Women’s Hospital I have worked as a doula to provide nonpharmacological 
support to women in labor. The laboring process has been the focus of my training throughout 
my time at UNC hospitals. However, as a doula, I work to provide breastfeeding instruction and 
support to new mothers and initiate breastfeeding within the first hour of birth. After every birth, 
the nurses on the floor almost immediately place the infant skin-to-skin with its mother and 
suggest that the mother attempt exclusive breastfeeding. Even in situations of a twin birth and the 
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event that the new mother does not produce enough milk in the first few days, there was never a 
mention of formula. Instead, nurses offered the mother the option of feeding her infants donor 
milk from another mother until her milk came in sufficiently enough to feed both babies. Even in 
situations where donor milk is used, the nurses on the postpartum floor teach the parents how to 
spoon feed their new infants in place of using any type of bottle with a plastic nipple that could 
potentially confuse the newborn. The nurses and lactation consultants at NC Women’s Hospital 
work very hard to ensure the success of exclusive breastfeeding for mothers that deliver under 
their care. I have had the pleasure of working in a 5-star facility that has been trained and 
maintains a high standard of practice. There has not been a time in my experience in which the 
opinion of the staff has differed regarding the feeding practices of a newborn during their stay. 
Instead the staff has been completely supportive of breastfeeding and acknowledges breast milk 
as the best first food for infants, reassuring the mothers that breast milk is the most natural and 
sensible way to feed their new baby.   
 North Carolina’s distribution of breastfeeding-friendly facilities can be characterized into 
several very evident points:  
• These facilities are located around major cities with areas that have a significant amount 
of capital flowing through these geographical spaces 
• Facilities such as the ones that are of interest are located near the major interstates in 
North Carolina  
•  Generally speaking, these facilities are not located in areas where low-income African 
American women of childbearing age are living  
•  Health Service Areas may not convey the correct message unless the user of the map 
understands the parameters entirely. For example, Womack Army Medical Center 
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appears to be the third hospital available in HSA 5 however it is not available to the 
general public for use  
•  Low-income women living along the coast of North Carolina are significantly 
disadvantaged in terms of access to breastfeeding-friendly hospitals  
•  Areas where hospitals are located are more often than not highly concentrated. There are 
five areas within the state that have significant overlapping polygons  
•  HSAs 5 and 6 are the most disadvantaged in terms of low-income African American 
women having access to one of the facilities  
• Women who are living under the poverty line may not have access to personal 
transportation. In these situations, laboring women would be forced to use public 
transportation as a means to arrive safely at the hospital. This would limit their options of 
facilities tremendously by forcibly narrowing their choices of where they would like to 
deliver their baby.  
 The Special Supplemental Nutrition Program for Women, Infants, and Children is also 
another option for breastfeeding support that a woman can utilize after the arrival of her new 
baby. The spatial distribution of the WIC locations found in Map 6 is, for the most part, evenly 
spaced. However, there are some areas where African American women who are in poverty do 
not have the coverage available to them that they need. These areas are in the same areas of 
concern for the hospital polygons shown on other maps. Women living in these areas are 
significantly disadvantaged from a spatial distribution health access viewpoint.  
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Map	  6: Distribution of WIC Programs Fifteen Mile Service Areas in North Carolina 
 There are similarities based on the clustering of facilities and the cities where they are 
located. For example, the Charlotte-Mecklenburg is one of the largest metropolitan cities in 
North Carolina. There are four WIC programs available to the residents living in this area. 
However, in areas with people living in poor rural areas, do not have the same access to WIC 
programs. As a state, the coverage of WIC programs in North Carolina appears to me more 
promising than the distribution of breastfeeding-friendly facilities across the state. There seems 
to be a common theme; if women live in larger, more populated cities, they will have better 
access to the support systems that they need to be effective in breastfeeding their new born baby.  
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 In order to address the question of where North Carolina’s First Food Deserts are located, 
it is necessary to be able to spatially represent this information in a way that best determines the 
outcomes. Map 7 addresses areas with breastfeeding-friendly hospitals that have full designation 
and available WIC programs are areas that are considered to be the highest form of First Food 
Friendly. These areas provide a new mother with adequate support and resources immediately 
after birth as well as postpartum support outside of the hospital. Support in these areas can 
involve instruction from lactation consultants and nurses, counseling support, answering 
questions regarding concerns that new mothers may have about their infants’ weight gain, and 
nutrition support for the mother as well. Women living outside of these areas are not as fortunate 
as the mothers who have more options to choose from regarding their decision to feed their baby.  
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Map 3: Distribution of Breastfeeding-friendly Facilities Thirty Minute Service Areas and WIC Programs 
Fifteen Mile Service Areas in North Carolina  
 
 
The ability to overlay layers in ArcMap is beneficial when analyzing the spatial 
distribution of polygons. In this case, I was able to overlay the WIC program drive-distance 
polygons over the drive-time polygons generated around the hospital. Those two layers were 
then placed over the poverty distribution layer of North Carolina. Selecting polygons that are 
transparent in nature made this process extremely affective. However, even after overlaying both 
supportive service choices for breastfeeding mothers, it is clear that there are still areas of North 
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Carolina that are First Food Deserts. These same areas tend to be the areas previously designated 
as areas of concern. Among the distribution of colors and polygons, it is apparent that there are 
areas in need of breastfeeding support. Although North Carolina does a very nice job of 
providing WIC programs to nursing mothers, there is still concern of whether or not the mothers 
received- the breastfeeding education they needed immediately following their delivery to help 
ensure the best possibly breastfeeding outcomes.   
Although one of the main focus points throughout this paper is tied to low-income 
African American women and breastfeeding, it is also important to evaluate the state’s 
breastfeeding support for all women in North Carolina who plan to nurse their infants. If race 
and poverty were removed from the map of North Carolina, it would be evident that there are 
significant portions of Western North Carolina that do not have adequate breastfeeding support. 
Although there are several WIC clinics in HSA 1, the drive-distance polygons exclude a large 
portion of the women living in this region. Women living in these areas face geographical 
challenges based on where they live. For example, women living in Asheville will generally have 
easier access to the health department housed in downtown Asheville. However, women living in 
areas that are further up in the mountains will have longer distances to drive to reach the city.  
North Carolina can be divided into several different regions based on the purpose of these 
divisions. For example, the state can be divided into geographical and topographical regions such 
as mountains, piedmont, inner coastal plain, and tidewater. The state can also create regions of 
contiguous counties to determine how many people have access to a certain service. Health 
Service Areas are an example of counties being grouped into regions throughout the state. 
However, there can be several ways to group contiguous counties. Health Service Areas divide 
the sate into six different regions based on the medical facilities that are available to those living 
48	  
	  
in these regions. There are several different ways to group contiguous counties. Generally, 
research of some form determines how the counties will be grouped. For example, Perinatal 
Regions, used by WIC programs, divide the counties into different regions. WIC uses Perinatal 
Regions to help determine the number of peer-counselors a region will need based on the number 
of expecting women in the area. These determinations are made on a three-month rotation where 
the counties calculate the number of expecting women in the Perinatal Region so that each 
county can have the appropriate number of peer-counselors available to assist the new mothers.  
 Although the general numbering contiguous counties remains the same for both HSAs 
and Perinatal Regions, there are some differences regarding which counties fit into each region. 
The area that experiences the greatest change is Western North Carolina. Perinatal Region 1 
removes ten counties from the contiguous group that is selected for the purpose of evaluating 
HSAs. Perinatal regions 2-4 also have several changes compared to the HSAs however Perinatal 
Region 6 remains the same for both HSAs and Perinatal Regions. Why were there not changes 
made to this region? What are the reasons that other regions needed to make changes? If there 
are any main concerns, how was Perinatal Regions able to remain the same? Is it a good or bad 
indicator that this region was not changed? These are only a few of the questions regarding the 
changes made among the regions, but these questions are tied to important answers about our 
state and how these regions are viewed.  
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CHAPTER 4: DISCUSSION  
 
Health	  Service	  Area	  6	  and	  The	  Special	  Supplemental	  Nutrition	  Program	  for	  Women,	  Infants,	  
and	  Children	  
There is a particular area of coverage in North Carolina that brings about more questions 
than it does answers. Health Service Area 6, also identified as Perinatal Region 6, might be in 
more danger than was originally anticipated. The Special Supplemental Nutrition Program for 
Women, Infants, and Children (WIC) is a program that allows families to receive help if their 
daily nutritional intake is not up to standards. In the case of infants, it allows new mothers to 
receive vouchers to purchase items such as milk, bread, cheese, and other items that are high in 
nutritional content. WIC also provides mothers with either formula, or breast pumps depending 
on the need that the mother indicates during her appointments. Although the overarching goal of 
WIC is to provide adequate nutrition to these particular groups of people, WIC also endorses the 
use of formula as an acceptable way to feed an infant. Formula feeding does provide the basic 
nutrients that an infant needs to help achieve growth and development; however, it is lacking 
some of the most fundamental nutrients that only human milk can provide.  
Motherhood is overwhelming. The eating and sleeping patterns that the newborn 
establishes now determines basic tasks within the household. Imagine the lifestyle and demands 
of a low-income woman verses the lifestyle of a middle to upper class mother. The resources and 
other necessities that are available for nursing mothers do not compare such as the accessories 
that make parenting easier. Accessories are a luxury that many cannot afford. For example, a 
popular accessory called the “Boppy” is an invention that has saved many mothers and their 
backs across the United States. A Boppy is a “U” shaped pillow that fits nicely around the 
mother’s rib cage. The purpose of this accessory is to position the infant at a height that is 
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comfortable for both the mother and the newborn to breastfeed. It also helps alleviate the 
possibilities of backaches from not sitting up straight while nursing. These particular nursing 
pillows, as helpful as the may be, are also very expensive and considered a luxury to most 
mothers. Mothers who do not have access to accessories like this are more likely to be frustrated 
and overwhelmed with the process of breastfeeding their infant. Now imagine for a moment, you 
are an exhausted low-income mother who does not have a set sleeping or nursing pattern. If a 
WIC counselor offers you the chance to change your infant to formula feeding for free, would 
you take it? These are the situations that mothers face on a daily basis.  
If a mother does not have a strong breastfeeding support network to help encourage her 
through the difficult times of nursing, formula becomes an attractive alternative. Health Service 
Area 6 is potentially problematic. In this particular area, there are only three hospitals that are 
located in the center of these counties. However, there are numerous WIC programs throughout 
this region. Although some may view the presence of these WIC programs as a sign of 
breastfeeding friendly support areas, I consider these areas to be in danger and to be First Food 
Deserts. It is important to note that this particular classification of First Food Deserts is being 
made through the lens of poverty and race and should not be applied to the entire state as a whole.  
Literature has repeatedly demonstrated that WIC programs, more often than not, have a 
negative effect on low-income African American mothers (Evan et al. 406). I have concerns that 
HSA 6 is potentially worse off because of the presence of WIC programs and their impact on this 
particular group of women. Further research needs to be conducted to evaluate these specific 
areas in HSA 6 that are First Food Deserts. Research needs to look at the direct impact of the 
WIC programs within these counties to see their impact on breastfeeding mothers. The WIC 
programs that are available to these mothers need to be assessed to see if the services they are 
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offering the mothers are the same as the services that are offered in other counties with different 
racial and economic distributions in North Carolina.  
Presence	  of	  La	  Leche	  League	  International	  
	   Health Service Area 6 is the region that causes the most concern. However, the presence 
of La Lech League meeting locations in this region seems to be promising. Generally speaking, 
LLL meeting locations follow the main interstates that run through the state of North Carolina. 
However, there are a few areas in HSA 6 that have LLL meetings that are not directly associated 
with the presence of an interstate. In addition, LLL meeting locations reach the furthest east of 
any of the breastfeeding support mentioned in this research. It is clear that on Map 6, the 
southern portion of the Outer Banks receives coverage from LLL meetings. If it were not for 
LLL meetings, mothers in these areas would have to drive a significant distance in order to reach 
any form of support. Unfortunately, the northeastern portion of the state has no coverage of LLL 
meetings. This area is also sparsely covered by WIC programs and has limited access to 
breastfeeding-friendly birthing facilities.  
 Traditionally speaking, LLL meetings are held in a variety of types of buildings such as 
coffee shops, churches, schools, and rented facilities (La Leche League International). This 
method works as a way make meeting places more available to mothers, and also providing 
different venues that will appeal to different mothers. Although the aim of LLL International is 
to be located in places that appeal to women, there could also be hindering factors behind these 
locations. For example, one of the common types of facilities to hold a meeting is a church. 
Although the idea of meeting in a church may appeal to some women, others may not attend 
simply because they do not want to in a church building for personal reasons. On the contrary, 
there are also a number of meetings held in Unitarian Universalists churches. It is likely that 
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those who follow different doctrines would not feel comfortable attending a meeting in this type 
of church.  
 Although there is a physical meeting place associated with breastfeeding support, it is 
important to note that personal convictions, decisions, and beliefs can keep a woman from 
accessing support even though it is available. Again, the idea of cultural relevance is very 
important in these types of situations. It is necessary for LLL International Coordinators to 
understand the areas in which they are facilitating meetings and culture of the women that they 
will most likely be serving. Although there might be access to a facility, there could be many 
factors that keep women from visiting these support groups that have nothing to do with the 
actual support that they would receive.  
Benefits and Limitations of The American Community Survey 
Data for this project was obtained through the American Community Survey. The 
American Community Survey is an alternative approach to using census data that is collected 
every ten years in the United States (Hayslett et al). The purpose of this particular survey is to 
“provide researchers and policymakers more timely information of the characteristics of areas” 
(Hayslett et al). The survey itself, is a “self-enumeration survey with questionnaires sent by mail 
to chosen survey households. Enumerators conduct phone-calls and follow up visits to addresses 
that have not mailed in their questionnaires” (Hayslett et al 31). Every month, there are 
approximately 250,000 addresses that receive the questionnaires in the United States totaling 
close to 3 million households each year. The results that are received are a sample size of the 
population and generally are one in eight (Hayslett et al 32). I selected the American Community 
Survey as my data source because it provided the most up to date information regarding race and 
poverty. However, it does not provide characteristics for every person within the state of North 
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Carolina. There are significant limitations when you work with a sample size and attempt to 
generalize the findings of this research to the larger population. Further research should include 
more detailed data regarding the residents of North Carolina and their distribution based on race 
and poverty.  
This particular research project focused on the identification and spatial distribution of 
First Food Deserts in North Carolina. This project also looked at previously published what the 
literature and research about the breastfeeding rates of low-income African American women. 
The general consensus is that breastfeeding rates are extremely low for African American 
women in comparison to their white and Hispanic counterparts in North Carolina. Several factors 
were addressed as possible reasons that initiation rates for African American women are not as 
promising. Therefore, I mapped the distribution of low-income African American women in 
North Carolina to examine the interaction of breastfeeding support and location to determine 
trends for evaluation by further research. After viewing the data, I found that there are significant 
trends that require further research to determine the effect of these First Food Deserts in North 
Carolina and to determine policy changes are necessary to implement changes that will bring 
more breastfeeding support to areas that are considered to be first food deserts. Although this 
research was aimed at low-income African American women in North Carolina, a similar study 
aimed at women of other races and income levels would be helpful. Currently, these maps show 
the locations of first food deserts and how first food deserts interact with the distribution of 
African American women living in poverty. There are still several aspects of race and income 
needed for evaluation that are not addressed in this project.  
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Suggestions	  for	  Further	  Research	  
Further research aimed at areas that only have breastfeeding support from WIC programs 
and La Leche League meeting groups would contribute to the understanding of first food deserts 
in North Carolina. Are women informed of programs and resources available to them? Public 
health programs on breastfeeding aimed at helping and educating mothers on the benefits of 
breastfeeding may potentially impact the rate of women who choose to breastfeed. This project 
was modeled after Kimberly Seals Allers and only focuses on main sources of breastfeeding 
support. However, there are other support services, such as community-based programs, that 
allow mothers to text breastfeeding questions and receive answers about the issues that they are 
facing.  
Drive-time and drive-distance polygons were effective in the process of determining the 
areas that have coverage of the selected facilities. Excluding race and poverty, coverage for 
selected breastfeeding-friendly facilities in North Carolina is expansive. The general trend 
includes multiple smaller areas that are without access rather than larger vacant portions of the 
state. Initially, at the beginning of this research, I was expecting First Food Deserts to present 
themselves as very large, identifiable areas within succinct counties. However, that is certainly 
not the case. Instead, the First Food Deserts that are present in North Carolina are relatively 
scattered, smaller in nature, and vary in number based on their region. The Piedmont has the 
areas with the least number of First Food Deserts in the communities.  
 I believe that the First Food Deserts in North Carolina have not been previously identified 
because they do not exhibit signs of being in distress unlike their counter parts, Food Deserts. In 
the United States, Food Deserts are visible to the communities. Families can be seen purchasing 
their food from local convenient stores and questions can be raised. Infants on the other hand 
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have two ways to be fed, either by breast milk or formula. Since formula feeding has become 
widely accepted in our society, questions regarding why more mothers are not breastfeeding their 
infants do not seem necessary to ask. Therefore questions among the general public have not 
been raised regarding access to breastfeeding support. Although breastfeeding is widely regarded 
and promoted among those who have studied the benefits of breastfeeding infants, there are still 
discrepancies between researchers and nutritionists and the general public. Years ago, 
breastfeeding was culturally relevant, as well as expecte, among mothers and those in their 
spheres of influence. However, in today’s society, breastfeeding seems to be the alternative to 
formula feeding, meaning that formula feeding has become the normative form of providing 
nutrition to infants.  
The data that was collected and analyzed for this research was secondary qualitative data. 
Although the data was useful in evaluating the spatial distribution of breastfeeding facilities and 
their accessibility, there is still a very important aspect of data that is missing. Qualitative data 
needs to be incorporated into further research. Geographically, I can look at North Carolina and 
say where First Food Deserts are located. However, I cannot fully say how these First Food 
Deserts impact the mothers and infants in the communities because I have not been able to hear 
their personal stories. Numbers speak, but I believe that people speak louder.  
Geographic	  Location	  Matters	  
I have a very First Food Friendly mindset accompanied with expectations and realities 
that are not met across the state of North Carolina. I was born at Mission Hospital in Asheville, 
North Carolina. Mission Hospital is the only five-star breastfeeding-friendly designated hospital 
in Western North Carolina. Until I moved to Chapel Hill, my entire life had been spent in 
Asheville. Culturally speaking, Asheville is a very natural and holistic city that values 
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breastfeeding. Similar to Asheville, Chapel Hill is also home to a five-star hospital, with the 
addition of a five-star breastfeeding-friendly birthing center. Over the past few years of living in 
these areas, I have been submersed in a cultural that places respect and value on the act of 
breastfeeding, whether in public or in private. My experience of breastfeeding has been 
predominately defined by my geographic location. I have lived in two cities with five-star 
facilities, I have been trained as a doula through a five-star facility, and mothers who believe that 
human milk is the best form of nutrition surround me on a daily basis. I firmly believe that if I 
had been raised in a region of North Carolina that was not First Food Friendly, my view on 
breastfeeding would be entirely different. Access matters. Access to support provides the chance 
to educate, empower, and change the future generations.  
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Chapter 5: Conclusion  
 
Breastfeeding is a special experience for many mothers. It promotes a healthy lifestyle of 
bonding between the infant and the mother, health benefits, and decreased cost of living. 
Mothers, wanting the best for a child, include the opportunity to nourish a baby with the best 
form of nutrients available. However, for various reasons, some mothers choose to feed their 
infant formula in place of human milk. When most mothers are asked if breast milk is the best 
for their newborn, they will agree with health care professionals and researchers. Despite general 
understanding of these benefits, some mothers still choose to formula feed. I believe that certain 
influences in the every day life can sway a mother’s decision about how she would like to feed 
her baby. These factors can be social, physical, and geographical in nature, and they can affect 
mothers in different ways.  
 In the United States, breastfeeding rates vary among women by race. Typically, white 
American mothers tend to have the highest breastfeeding initiation rates in the country. African 
American mothers tend to have the lowest breastfeeding initiation rates of all mothers in the 
nation. In particular, low-income African American mothers tend to have the absolute lowest 
rates among all American mothers. I believe that the factors that influence their decision to 
breastfeed are all very closely related and intertwined through a series of historical and cultural 
events.  
 Although breastfeeding is a natural practice, some mothers have difficulties with 
achieving this goal. They might have problems with the infant’s latch, their milk supply, infant 
positioning, or complications such as mastitis. During these times of uncertainty and discomfort, 
new and experienced mothers need to turn to people in their surrounding community for help. 
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Breastfeeding support on a community level can come in many different forms. In the clinical 
setting, there are Obstetricians, nurses, and lactation consultants. In the public health setting 
there are programs such as The Special Supplemental Nutrition Program for Women, Infants, 
and Children that provide access to Internationally Board Certified Lactation Consultants 
(IBCLCs) and Peer Counselors. There are also community based support groups such a La Leche 
League International that can help mothers answer their breastfeeding questions and voice 
concerns that they may have.  
 However, as useful as these resources may be, they are useless if mothers do not have 
access to them. When mothers do not live in an area that has breastfeeding support within a set 
distance or travel time, mothers are said to be living in a First Food Desert. First Food Deserts 
are areas that are devoid of breastfeeding support and resources for mothers who choose not to 
formula feed their infant. These deserts can have significant impacts on families and future 
generations in the communities. Breast milk contains all of the vital nutrients that an infant needs 
in order to grow to their fullest potential. If an infant is not fed human milk, they are more likely 
to be at a greater risk for certain diseases and developmental issues.  
 The location of First Food Deserts in North Carolina have not been previously 
determined. The purpose of this research is to locate and identify areas of North Carolina that are 
First Food Deserts. This research also evaluates the impact of historical and cultural factors that 
foster an environment that enables low-income African American women to be less likely to 
breastfeed their infants. Although this project uses quantitative methods to address research 
questions, it is important that research be conducted to bring additional information into this 
project from a qualitative approach.  
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 North Carolina is one of the few states in the United States to have three very distinct and 
different geographic regions within one boarder. However, the topography of North Carolina is 
not the only interesting aspect about the state. The distribution of race, poverty, and 
breastfeeding support are also thought provoking. The distribution of African American women 
that are low-income and of childbearing age nearly divides the state in half through the central 
Piedmont region. Eastern North Carolina has the highest number of areas with women that fit 
these characteristics. The eastern portion of the state is dotted with areas of high concentrations 
of women living in certain counties. However, in the western part of the state, there are no 
significant anomalies between race and poverty for African American women. However, this is 
likely because there are very few African American Women in the west, comparatively.  
 Although there are numerous hospitals throughout the state of North Carolina, there are 
only a few hospitals that are working towards Breastfeeding-Friendly Designation. This is a ten-
step process that awards hospitals a star-designation for every two steps that they complete. In 
North Carolina, there are only three hospitals and one birthing center that have completed the 
program and received full designation. In total, there are thirty facilities that are in the program. 
The location of these hospitals has a tendency to follow main interstates that run through the 
state. There are certain counties that have significantly more breastfeeding-friendly hospitals 
than other counties in North Carolina. After performing a spatial distribution analysis on the 
hospitals of interest, it was clear that Eastern North Carolina is disadvantaged in terms of access 
to these facilities for low-income African American mothers. North Carolina is divided into six 
different Health Service Areas (HSAs). HSA 6 is located on the coast of North Carolina, and has 
the highest concentration of African American mothers living in poverty coupled with the fewest 
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number of breastfeeding-friendly facilities available to mothers and infants. The greatest 
concerns lie within this region.  
 These concerns are increased with the knowledge of the impact of WIC programs on low-
income African American mothers. Research has shown that WIC programs tend to have a 
positive effect on white mothers’ breastfeeding initiation rates and a negative impact on the 
initiation rates of African American mothers. Although it is important to mention that WIC 
programs are not the only reason these mothers may choose not to breastfeed, however, WIC’s 
influence combined with cultural experiences make it less likely for these women to choose to 
breastfeed and more likely for these mothers to embrace formula feeding. African American 
women have reported that the main reason they choose to formula feed their newborns is because 
WIC programs offer supplemental formula in their food packages for the infants. They believe 
that at times, and depending on their individual circumstances, formula feeding is a safer 
alternative to breastfeeding based on where they live and who surrounds them on a daily basis. 
Other factors outside of WIC can also influence women. Factors such as being a single mother 
and head of the household tend to play a significant role in the decision to choose breastfeeding 
or formula feeding. Government housing can also have an impact on a mother’s decision to 
breastfeed.  
 I chose to perform a spatial distribution analysis on WIC clinics in North Carolina to 
evaluate their distribution. There are 84 out of 100 counties in North Carolina that have WIC 
programs available to low-income mothers. In HSA 6 there are only a few hospitals and an 
abundance of WIC programs available to the mothers. Due to the previous research that has been 
conducted, I am interested in the impact of WIC programs on women who have not delivered in 
a breastfeeding-friendly facility. Qualitative research including surveys and interviews would be 
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necessary to obtain a better understanding regarding this impact. I would also like to know the 
general understanding and breastfeeding education that is common among communities in the 
counties of HSA 6.  
 Since one of the predominate focuses of this paper was the impact of First Food Deserts 
on African American women living in poverty the census data that was used for this research 
only included women that fit into that category. However, the distribution and polygons of 
access for breastfeeding support were generated for the entire state of North Carolina. North 
Carolina is a state that has many First Food Deserts. Generally speaking, these areas are small in 
size, but are very present within the counties of the state. While there are some hospitals that are 
taking the steps to become breastfeeding-friendly, there are twice as many hospitals that serve 
the public and are not designated. The impact of so few hospitals being breastfeeding-friendly is 
evident in breastfeeding and maternity care reports generated by the Center for Disease Control 
in the United States. North Carolina is not a strong breastfeeding state and after conducting this 
research, it is understandable as to why this is the case. Although this issue may not seem 
important to many people, access to breastfeeding support is unequivocally important.  
 The children in our communities are the future of the state. Would it not make more 
sense for those in the community to advocate for better access to breastfeeding support 
considering the known benefits of breastfeeding? It seems logical that people would advocate for 
a state that promotes the benefits of breastfeeding and then in turn creates a generation of 
children that have lower rates of obesity and are not as predisposed and inflicted with diseases. 
These children would also be brought up in a generation that values the bond between a mother 
and her infant and establishing important family bonds. Mothers in this community would have 
better health due to their decision to breastfeed their infants. Over all, a community that supports 
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breastfeeding is a community that cares about the current health and nutrition of their infants, 
and the future of those who have yet to come into existence.  
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Map 9: Hospital Designations with Thirty Minute Service Areas in North Carolina 
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Map 11: Comparison of Health Service Areas and Perinatal Regions in North Carolina 
